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FIG. 1. Photographs showing the compact HA-07S handpiece
and that of a conventional ultrasonic surgical aspirator (lower). The new device is small with a narrow (1.9-mm diameter), angled translucent tip. Each adjustment for vibration, suction, and irrigation can be controlled by a simple switch. Measurements are shown in millimeters. a fixed rate (25 kHz) with a maximal displacement of 300 m. Water circulation is required for cooling the handpiece of a conventional aspirator, which is driven by a magnetoelectrical system, but not for cooling the new HA-07S, which is connected to an aspirator run by a piezoelectrical system. During manipulation of the new handpiece the operator thus has the impression that it weighs less than a conventional one.
Intraoperatively, the miniature ultrasonic aspirator is introduced when the usual procedure of curettage is of little or no value in removing a mass lesion. For example, in the case of a large solid craniopharyngioma that occupied the pituitary region (Fig. 2) , preoperative MR images demonstrated involvement of the cavernous sinus and encasement of the bilateral ICAs. The intraoperative findings revealed that the mass was so fibrous that curettage was impossible. The compact ultrasonic surgical aspirator with suction pressure control was useful for removing the fibrous and hard components of the solid lesion. It was noted that the extralong bayonet handpiece did not disturb the operative field because its tip was so small and translucent. The ultrasonic technique that was selected for this procedure was basically the same as that used for the conventional type of instrument.
Discussion
The compact ultrasonic surgical aspirator has three main advantages. First, the 1.9-mm-diameter translucent tip of the handpiece enables observation of the entire TSS site, even within a narrow operative field. The extra-long bayonet device is useful for removal of a lesion that involves the cavernous sinus. The miniature design enables pulsed-wave microvascular Doppler ultrasonography to be used in combination with a 1-mm-diameter miniature probe, thus allowing for the detection of the critical and nonvisible portion of the ICA, as reported previously. 9 Second, the suction pressure-control system also helps preserve the critical ICA during removal of the intracavernous lesion. This may result in less bleeding and shortening of the total operation time. Third, the compact unit is compatible with both microsurgical and endoscopic surgical approaches to the pituitary region. This ultrasonic apparatus, therefore, will contribute to the effective removal of solid masses that occupy the pituitary region such as craniopharyngiomas (Fig. 2) , meningiomas having a hard consistency, and fibrous pituitary adenomas resulting from long-term administration of bromocriptine.
Potential complications may arise from mechanical injuries to critical vessels, such as the ICA during manipulation of the device. The angle of approach may be restricted by the anatomical confines of the sphenoid bone and the sella turcica, which may prevent the surgeon from placing the instrument in an appropriate position to remove a lesion involving the cavernous sinus effectively. Thus, in individual cases, one must determine preoperatively both the range and the extent of the tumor to be removed to avoid intraoperative ICA-related, life-threatening complications. Although mechanical injuries cannot be prevented completely, the possibility of vascular damage can be minimized by a combination of technology and technique. First, appropriate control of suction pressure can be achieved using this compact ultrasonic surgical aspirator with the extra-long bayonet handpiece. Adequate suction pressure is the most important factor in preventing ultrasonic aspirator-related vascular damage. Our apparatus allows such pressure control, and this is one of the main benefits of the device. Second, the transmaxillosphenoidal approach or extended transsphenoidal approach with posterior ethmoidectomy allows access to and manipulation of a lesion in the cavernous sinus through the sphenoid sinus. 4, 5, 7 The standard transsphenoidal approach can be converted to an expanded or extended approach, if necessary. Third, pulsed-wave microvascular Doppler ultrasonography facilitates safe dissection from the ICA through real-time monitoring of the vessel with a 100% detection rate. Both the depth and size of the vessel are measured accurately by turning the dial of the signal gain from waxing to waning Doppler acoustic sounds. Even if the vessels are not visible, they can be detected at frequent intervals by positioning the probe appropriately. The ultrasonic method is easy, simple, and noninvasive. Fourth, incorporation of the endoscopic method into the surgical procedure can enhance its safety, thus reducing the incidence of unpredictable damage and complications. 3 In this regard, we have recently reported our experience with the application and benefits of microvascular ultrasonography and endoscopy. 10 Blind areas in the operative field can be inspected effectively by varying the endoscopic gateways. When endoscopy is of little or no value, ultrasound monitoring helps to overcome the limits of endoscopy.
Conclusions
A new, safe, and reliable method of performing TSS by using a compact ultrasonic surgical aspirator with a small handpiece may increase surgical accuracy and safety by providing finer control for tumor removal. We recommend combining this method with a standard TSS or endoscopic technique to increase the precision of tumor removal.
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